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BARRETT, Adninistrative Patent Judge.

DECI SI ON ON APPEAL

This is a decision on appeal under 35 U.S.C. 8 134 fromthe

final rejection of clainms 21-24 and 26- 29.

! Application for patent filed July 14, 1997, entitled
"Met hod of Preventing Al um num Sputtering During Oxide Via
Etching,"” which is a continuation of Application 08/ 657, 056,
filed May 24, 1996, now abandoned, which is a continuation of
Application 08/ 375,218, filed January 19, 1995, now abandoned.
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W affirm
BACKGROUND

The di sclosed invention relates to a nmethod for creating
contact vias through an oxide layer to the surface of a buried
nmetal |ayer w thout form ng non-conductive back-sputtered netal
compounds on the via sidewalls.

Claim 21, the sole independent claim is reproduced bel ow.

21. A nethod of form ng a sem conductor device,
conpri sing:

providing a substrate having a netal pad;
formng a silicon nitride |ayer over said netal pad;

formng a silicon dioxide |layer over said silicon nitride
| ayer;

first dry anisotropic etching said silicon dioxide |ayer
to forma via extending through said silicon dioxide
| ayer to expose a portion of said silicon nitride
| ayer; and

etching said silicon nitride layer to forma via extending
t hrough the silicon nitride |ayer to expose a portion
of said netal pad w thout form ng non-conductive
back-sputtered conpounds on sidewalls of said via.

THE PRI OR ART

The Exam ner relies on the following prior art:

St ocker 4,484, 979 Novenber 27, 1984
Bal da et al. (Balda) 4,523,372 June 18, 1985
Erie et al. (Erie) 4,717, 449 January 5, 1988
Kimet al. (Kim 4,767,724 August 30, 1988
Bar ber et al. (Barber) 4, 966, 870 Oct ober 30, 1990
But | er 5,104, 822 April 14, 1992
Keller et al. (Keller) 5, 338, 395 August 16, 1994
Wo et al. (Wo) 5,451, 543 Sept enber 19, 1995

(filed April 25, 1994)
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Wl f, Silicon Processing for the VLSI Era - Vol une 2:
Process Integration (Lattice Press 1990), pp. 190-194.

The main references to Barber, Erie, and Kimare summari zed
bel ow.

Bar ber di scloses a process for nmaking borderl ess contacts
through an insulating region. A silicon nitride layer 18 is
deposited over diffusion region 12, field oxide region 14, and
pol ysilicon interconnect |line 16, where 12 and 16 are conductive
regions. A layer 20 of borophosphosilicate glass (BPSG is
deposited over the |ayer 18. Contact w ndows (vias) are etched
in three steps (col. 3, lines 15-25): (1) renoving noisture from
a reactive ion etch chanber; (2) etching the BPSG 20 until the
silicon nitride layer 19 is exposed; and (3) renoving the
remai nder of the silicon nitride |ayer 18 exposing the conductive
regions. The purpose of the etch stop layer is to prevent
consunption of the field oxide and to prevent renoval of the
conduction regions. Barber does not nention the probl em of
non- conducti ve back-sputtered conpounds.

Eri e discloses a process for making oversized vias in
mul tilayer netallization structures (e.g., col. 1, lines 11-15;
col. 2, lines 41-43). A thin filmdielectric barrier material 18
of titaniumoxide (Ti,Q) or sone other material (col. 4,
lines 5-7) is deposited over netallization interconnects 13, and

a dielectric layer 19 of silicon dioxide is deposited over
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| ayer 18. A via 22 is plasma etched through [ayer 19 down to the
barrier material 18 and then the via is conpleted by etching the
dielectric barrier material 18 in a second etch step. FErie
di scl oses that the barrier layer 18 nust be kept thin to allow it
to be renoved rapidly before the netallization interconnect is
etched to avoid sputtering (col. 2, Iine 65 to col. 3, line 8).
Thus, Erie expressly discloses etching to avoid the probl em of
sputtering of the netal |ayer

Ki m di scl oses a process for making unfranmed or borderl ess
contacts. Interconnects 24, which may be netal (col. 3,
lines 42-44) or doped polysilicon (col. 3, lines 54-58), are
covered with a thin al um num oxi de etch stop |layer 28, which is
covered with a dielectric layer 30'. The layer 30" is etched by
reactive ion etching down to alum num oxi de |ayer 28 and the
al um num oxi de | ayer 28" is renoved by anot her etch process
(col. 4, lines 13-32, 50-54). The al um num oxi de 28" acts as an
effective etch stop and prevents attack on the patterned
conductive layer 24 (col. 4, lines 36-39). However, Kimdoes not
explicitly describe that an attack on the patterned conductive
| ayer woul d cause non-conductive back-sputtered conpounds to form

on the sidewalls of the via.
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The materials for the three layers and the two etch steps

are summari zed bel ow:

Claim?21

conductive | ayer:

etch stop |ayer

dielectric |ayer:

first etch step:

second etch step

Bar ber

conductive | ayer:

etch stop | ayer

dielectric |ayer:

first etch step:

second etch step

Erie

conductive | ayer:

etch stop |ayer

dielectric |ayer:

first etch step:

second etch step

Kim

conductive | ayer:

etch stop |ayer

dielectric |ayer:

first etch step:

second etch step

net al

silicon nitride
silicon dioxide

dry ani sotropic

any that not produce
back-sputtering

pol ysilicon
silicon nitride
BPSG

BA ,

CHF, and O, gases

netal, e.g., alum num copper
titani um oxi de or other
(unspecified) nmateri al

silicon dioxide

pl asma etch with first etch gas
pl asma etch with second etch gas

nmetal or doped polysilicon
al um num or magnesi um oxi de
silicon oxide

reactive ion etching

BCA , and O, gases

THE REJECTI ONS

Claim 27 stands rejected under 35 U. S.C. §8 112, second

par agraph, as being indefinite for failing to particularly point
out and distinctly claimthe subject nmatter which Applicants

regard as their invention.
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Cainms 21, 23, 24, 26, 28, and 29 stand rejected under
35 U S.C. 8 102(e) as anticipated by or, in the alternative,
under 35 U.S.C. § 103(a) as being unpatentabl e over Wo.

Claim 22 stands rejected under 35 U. S.C. § 103(a) as being
unpat ent abl e over Wo, as applied to claim?21, further in view of
Butler or Keller.

Claim 27 stands rejected under 35 U. S.C. § 103(a) as being
unpat ent abl e over Wo, as applied to claim?21, further in view of
St ocker .

Clainms 21, 23, 24, 26, and 28 stand rejected under 35 U S. C
8§ 103(a) as being unpatentabl e over Barber and either Erie or Kim
and optionally with Wo.

Claim 22 stands rejected under 35 U. S.C. § 103(a) as being
unpat ent abl e over Barber and either Erie or Kimand optionally
with Wo, as applied to claim?21, further in view of Butler or
Kel | er.

Claim 23 stands rejected under 35 U . S.C. § 103(a) as being
unpat ent abl e over Barber and either Erie or Kimand optionally
with Who, as applied to claim 21, further in view of Wlf.

Claim 27 stands rejected under 35 U. S.C. § 103(a) as being
unpat ent abl e over Barber and either Erie or Kimand optionally
with Wo, as applied to claim21, further in view of Stocker.

Clains 28 and 29 stand rejected under 35 U.S.C. 8 103(a) as

bei ng unpat entabl e over Barber and either Erie or Kim and
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optionally with Wo, as applied to claim 21, further in view of
Bal da or Wbo.

We refer to the final rejection (Paper No. 30) (pages
referred to as "FR_") and the exami ner's answer (Paper No. 38)
(pages referred to as "EA_ ") for a statement of the Exam ner's
position, and to the revised brief on appeal (Paper No. 37)
(pages referred to as "Br__") for a statenment of Appellants’
argunent s thereagai nst.

OPI NI ON
35 U.S.C. § 112, second paradraph

The Exam ner concludes that the term”"low' in the [imtation
"l ow sel ective etch” is indefinite and that the scope of the
[imtation cannot be determ ned (FR2; EA5).

Appel l ants argue that the rejection is "nonsensical" because
t he Exam ner discusses |ow selectivity etching in rejecting
claim 27 and when di scussing Stocker (Br7).

The Exam ner responds that a rejection under 35 U.S.C. § 112
does not preclude a rejection under 88 102 or 103 (EA29).

We agree with the Exami ner that inconsistent rejections are
permtted. This avoids piecenmeal exam nation, which is to
Appel l ants' benefit. |In any case, the Exam ner never admtted
that the neaning of "low' was known, as argued by Appellants.

The Examiner clearly rejected claim27 based on the best
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understanding of the term i.e., "insofar as what constitutes
such an etching can be determ ned or deci phered" (FR9).

Appel l ants argue (Br7) that the specification discusses |ow
selective etching on page 5, lines 19-21, stating "the via may be
formed by first using a | ow sel ective (oxide to nitride) standard
etch down to a point just above the nitride |ayer."

While this provides witten description support for the
[imtation, it does not define what is nmeant by "low." W note
t hat Appellants tried to amend the specification to define that
"[a] 'low selective' etch neans an etch having an oxide etch rate
which is less than 10 tines its nitride etch rate"

(anmendnent filed August 9, 1995, Paper No. 5). The Exam ner
objected to the addition as new matter (Paper No. 6, p. 2) and
t he amendnent was cancel ed.

Appel l ants next argue that the selectivity in etching
silicon oxide and silicon nitride, as well as anisotropic
etching, is well defined in U S. Patent 5,286,344 to Bl al ock
et al. (Blalock) which is incorporated by reference on page 8 of
t he specification (Br7-8).

| nstead on pointing out what part of Blalock defines what is
nmeant by "l ow selective etch,” Appellants leave it to us to
figure out. This is not the type of argunent cal culated to
persuade us of error. Blalock is not directed to the etch steps

of claim27. Nevertheless, claim 13 of Blalock recites a "high"
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| evel of selectivity (oxide to nitride) of 10:1, so we think one
of ordinary skill in the art would have been apprised that a

"l ow' selective etch would be I ess than 10:1. An exact ratio is

not required. The rejection of claim27 is reversed.

Decl arati on under 37 CFR § 1.131

Appel lants filed a declaration of prior invention in the
United States (part of Paper No. 29) under 37 CFR 8§ 1.131 to
antedate Wo. 37 CFR § 1.131(a)(1) states, in pertinent part:

When any claimof an application ... is rejected under
35 U S.C § 102(a) or (e), or 35 U S.C. §8 103 based on
a U S patent to another or others which is prior art
under 35 U.S.C. § 102(a) or (e) and which substantially
shows or describes but does not claimthe sane
patentabl e invention, as defined in 8 1.601(n) ..., the
inventor of the subject matter of the rejected claim

... my submt an appropriate oath or declaration to
overcone the patent or publication. [Underlining for
enphasi s. ]

Thus, an oath or declaration under 37 CFR 8§ 1.131 is precluded if
Wo clainms "the sane patentable invention, as defined in [37 CFR]
§ 1.601(n)" as Appellants.

"The sane patentable invention" refers to whether two
inventions are the sanme invention in a patentability sense, i.e.,
antici pated or obvious over one another, not whether the clained
inventions are actually patentable over the prior art. The test
for "the same patentabl e invention" under 37 CFR 8§ 1.131

and 1.601(n) involves a determ nation of whether the invention

clainmed in the prior art is the same patentable invention as

-9 -
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Appellants' claims. 37 CFR §8 1.131. An invention Ais the sane
patentabl e invention as an invention Bif invention Ais the sane
as or is obvious in view of invention B assum ng invention B to
be prior art. 37 CFR 8§ 1.601(n). In other words, Appellants'
claimed i nvention nust anticipate or render obvious Wo's cl ai ned
invention for there to be the sane invention. (That is, the
anal ysis is the same as an obvi ousness-type doubl e patenting
analysis.) In this way, the U S. Patent and Trademark O fice
assures itself that it will not issue two patents to the same
patentable invention. [If Wo is not claimng "the sanme
pat ent abl e i nvention" as Appellants, applying the § 1.601(n)
anal ysis, Appellants are entitled to antedate the Wo patent
using & 1.131.

Appel | ants argue that the Exam ner has not indicated that
any of Appellants' clainms are allowable to the sane patentable
i nvention and, on this point alone, an interference proceeding is
i nappropriate (Br9).

Appel lants are correct that an interference proceeding is
i nappropriate until allowable subject matter is indicated. The
provision of 8 1.131 which bars the use of a 8 1.131 decl aration
contenpl ates that the priority determ nation will be conducted
inter partes rather than ex parte. However, Appellants are

prevented from having an interference with Wo because, as we
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hol d below, their clains are unpatentable on grounds which do not
i nvol ve Wo.

The Exami ner states that Wo clains the rejected invention
and, thus, the declaration is inappropriate (EA19).

Appel | ants argue that Wo does not claimthe sane invention
because the presently clained invention only requires the first
five steps of Wo's claim1 (Brl10).

Appel  ants erroneously interpret "the same patentable
invention" as requiring identical clains, apparently in the sense
of the "sane invention" for sanme invention-type double patenting
under 35 U.S.C. § 101, when the actual |egal test of 37 CFR
§ 1.601(n) is anticipation or obviousness.

No patentability analysis is provided by the Exam ner.
Nevert hel ess, Appellants admt that Wo anticipates claim?2l
because it is said that Wo clains the five steps of claim2l in
addition to other steps (Br10). Wo recites that the etch stop
| ayer prevents resputtering of the conductor during etching of
t he second dielectric |layer, but does not recite etching the etch
stop layer without resputtering, i.e., "w thout formng
non- conducti ve back-sputtered conpounds on sidewalls of the via."
Nevert hel ess, one of ordinary skill in the art would have
appreci ated that etching of the etch stop |ayer should not cause
back-sputtering or the purpose of using the etch stop | ayer woul d

be negated. Appellants do not argue that the silicon nitride
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etch step of their claim2l1 is not anticipated or rendered

obvi ous by Wo. Thus, going one way, Appellants claim"the sane
pat ent abl e i nvention" as Wo.

I n any event, the question under 37 CFR 8§ 1.131 and
1.601(n) is whether Wo is anticipated or rendered obvious if
Appel lants' claim 21 is considered to be prior art. Neither the
Exam ner nor Appellants address this question.

We conclude that Wo's claim1 would have been obvi ous over

Appel l ants' claim 21 taken together with Wl f, Silicon Processing

for the VLSI Era — Volunme 2: Process Integration (Lattice Press

1990), pp. 280-281, 294 (copy attached). Wo's claim1l is
directed to the right-hand structure of Wo's Fig. 12. W
address what we consider to be arguable differences. One
difference is that Wwo's claim 1 recites that the first conductor

is on a "dielectric layer," whereas Appellants' claim 21 recites
a "substrate.” It can not be reasonably contested that it was
known to nmake a substrate froma dielectric |ayer

Anot her difference between Wo's claim1l and Appel |l ants’
claim?2l is that Wo's claim1 recites that the first conductor
is "overlying and abutting a netal plug in a first dielectric
| ayer" whereas Appellants' claim21 does not call for a netal
plug. We find that it was well known in the sem conductor art to

deposit conductive lines over netal plugs to provide nultilayer

i nterconnects. Also, WIf, Fig. 4-59(d), shows two neta

- 12 -
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conductor |ayers, each over a netal plug to a | ower neta
conductor. W conclude that it would have been obvious to
deposit the metal pad in Appellants' claim21 over a nmetal plug
based on general know edge in the art and on Wl f.

Anot her difference is that Wo's claim1 recites that the
via created by the two etching steps is filled with a netal to
forma filled opening, whereas Appellants' claim21 does not
recite a sixth step of filling the via (although it is manifestly
intended to be filled with a nmetal plug). W find that it was
well known in the sem conductor art that vias were formed to be
filled wwth a nmetal plug. Also, Fig. 4-59(d) of WIf shows the
via to a first netal layer filled with a netal plug. W concl ude
that it would have been obvious to fill the via of Appellants’
claim?21 with a metal plug based on general know edge in the art
and on Wl f.

Anot her difference is that Wo's claim 1l recites repeating
the first five steps a second tinme, whereas Appellants' claim?21
does not. W find that it was well known in the sem conduct or
art to repeat the sanme process steps used to connect a conductive
| ayer with an underlying conductive |ayer to provide a second (or
hi gher level) of interconnections. WIf shows the use of the
identical structure for a two |level interconnect structure. W
conclude that it would have been obvious to repeat the five steps

of Appellants' claim?21l a second tine after filling the via with
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a nmetal plug based on general know edge in the art and on Wl f.
Bal da, of record, also shows formng nultiple |ayers.
We conclude that Wo's claim1 would have been obvi ous over
Appel l ants' claim 21 taken together with Wl f and Bal da.
Appel | ants argue that the present application presents genus
claims with Wo being the species clains and, under Manual of

Pat ent Exam ni ng Procedure (MPEP) 8§ 715.03, Appellants have

establ i shed possession of the generic invention prior to the
effective date of the reference and are entitled to swear back of
Wo (Brl10). Appellants' relationship to Wo is nore properly
characterized as subconbi nati on/ conbi nati on rather than a

chem cal genus/species. Nevertheless, MPEP 8 715.03 is directed
to chem cal genus/species relationship situations where
predictability is in question, i.e., where the species nay not be

obvi ous over the genus. Cf. In re Baird, 16 F.3d 380, 382,

29 USPQ@d 1550, 1552 (Fed. CGir. 1994) (disclosure of a chem cal
genus does not by itself render obvious any species that happens
to fall withinit). Here, there are no chem cal reactions and no
questions of predictability. |In addition, MPEP § 715.03 does not
relate to the situation where an applicant is claimng the same
pat entabl e invention, as defined in 37 CFR 8§ 1.601(n), as the
prior art reference. Section 715.03 provi des guidance as to
sufficient show ngs where the rejection is not based upon a U S

patent which clains the sane invention as clainmed by the

- 14 -
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applicant. Wo's clainmed inventions woul d have been obvi ous over
Appel lants' claim21. Thus, Appellants' cannot rely on MPEP §
715.03 to swear back of Wo.

We conclude that Wo's claim 1l and Appellants' claim?21l are
directed to the sane patentable invention and, thus, Wo may not
be overcome with a declaration under 37 CFR § 1.131. For this
reason, we need not address the nerits of the declaration.
Normeal | y, an applicant can provoke an interference with a patent
if he or she is claimng the sane invention and is not entitled
to swear back of that patent. However, since we sustain the
rej ections based on other prior art, we provisionally sustain the
rejections over Wo. |If the rejections over the non-Wo prior
art references are reversed upon judicial review, Appellants may
file a statement under 37 CFR 8§ 1.608(b) to try to provoke an

interference with Wo.

35 U S. C 8§ 102(e)/103(a) - Wo

Appel l ants rely on the declaration under 37 CFR § 1.131 to
renove Wo as a prior art reference. The nerits of the
rejections of clains 21, 23, 24, 26, 28, and 29 under 35 U.S.C.

§ 102(e)/103(a) over Wo are said to be noot and are not
ot herwi se contested (Brl2). Because we conclude that Wo may not
be overcone with a 37 CFR § 1.131 declaration, and because the

rejections are not otherw se argued, the rejections of clains 21,
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23, 24, 26, 28, and 29 under 8§ 102(e)/ 103 over Wo are sustained
pro forma.

As to the rejection of claim?22 over Wo, Butler, and Keller
and the rejection of claim27 over Wo and Stocker, Appellants
argue that Wo has been overcone and the rejections relying on
Wo are noot (Br23). No argunents on the nerits of the
rejections including Wo are presented. Because Wo is not
overcone as a reference, and because no argunents on the nerits

have been presented, the rejections of clainms 22 and 27 are

sustai ned pro forna.

35 U.S.C._§ 103(a)

Clains 21, 23, 24, 26, and 28 — Barber, Erie, Kim

Claim 21 stands rejected under 35 U. S.C. § 103(a) as being
unpat ent abl e over Barber and either Erie or Kimand optionally
with Woo. We do not consider the conbination with Wo inasnuch
as we have already sustained the rejection over Wo and because
we wi sh to keep the rejections over Wo separate.

The Exami ner finds that Barber, Erie, and Kimall teach a
conductive | ayer covered by an etch stop |ayer covered by a
dielectric layer, where a via is created by etching the
dielectric layer dowmn to the etch stop layer and then etching the
etch stop |l ayer down to the conductive |layer. The Exam ner finds

t hat Barber teaches a silicon nitride etch stop |ayer, but does
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not teach a netal conductive layer. (W note that Barber also
di scl oses a BPSG dielectric rather than a silicon dioxide |ayer
as clained, but this difference is not argued and will not be
di scussed.?) The Examiner finds that Erie and Ki mteach
nmetal | i zation interconnects and a silicon dioxide dielectric
| ayer, but do not teach a silicon nitride etch stop |layer. The
Exam ner concludes that it woul d have been obvious to one of
ordinary skill in the art either: (1) to use netallization
i nterconnections in Barber because netallization interconnections
were conventional as taught in Erie and Kim (FR5; EA7); or,
alternatively, (2) to use silicon nitride as the etch stop |ayer
in Erie or Kimbecause silicon nitride was a conventional etch
stop material and etching can be done with a high degree of
selectivity as taught in Barber (FR5; EA7).

The rejection focuses on the obviousness of providing the

three layers of nmetal pad, silicon nitride, and silicon dioxide.

2 BPSGis a ternary (three component) oxide system

B,0,- P,0.- Si 0, which includes silicon dioxide. See WIf et al.
Silicon Processing for the VLSI Era — Volune 1: Process

Technol ogy (Lattice Press 1986), pp. 189-190 (copy attached).

The reason the silicon dioxide |layer is not argued may be because
Appel | ants consider silicon dioxide to cover BPSG |In any case,
however, argunents not raised are consi dered wai ved. cf

In re Wechert, 370 F.2d 927, 936, 152 USPQ 247, 254 (CCPA 1967)
("This court has uniformy followed the sound rule that an issue
rai sed below which is not arqgued in this court, even if it has
been properly brought here by a reason of appeal, is regarded as
abandoned and will not be considered. It is our function as a
court to decide disputed issues, not to create them?").

- 17 -
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Al t hough not expressly (or, at least, not clearly) stated in the
rejection, it is apparently the Examner's position is that with
these three material |layers, the negative limtation of "w thout
form ng non-conducti ve back-sputtered conpounds on sidewal | s of
said via" would be inherently nmet because no back-sputtering is
mentioned. Appellants' position is that none of the references
suggest overcom ng the problem of netal sputtering during oxide
via etching and, so, do not suggest the negative limtation of
"W t hout form ng non-conductive back-sputtered compounds on
sidewal | s of said via" even if conbined as suggested by the

Exam ner.

The basic flaw in Appellants' argunments is the failure to
recogni ze that Erie expressly discloses that the barrier |ayer 18
(etch stop layer) nust be kept thin to allowit to be renpved
rapi dly before the alum numnetallization interconnect is etched
to avoid sputtering of alum numoxide (col. 2, Iine 65 to col. 3,
line 8. Thus, Erie specifically discusses etching to avoid the
probl em of sputtering of the netal |ayer.

Appel | ants argue (Br13-14) that the Ti ,Q dielectric barrier
in Erie is used to "permt rapid renoval ... in this region
wi t hout substantial effect on an underlying dielectric |ayer”
(col. 2, lines 62-64) and "[t]hus, Erie et al. does not recognize
t he probl em of netal sputtering during oxide via etching" (Br14).

However, Appellants refer to the paragraph in Erie before the
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di scussion of sputtering of the netallization interconnect, which
i s not persuasive. The Examiner, |ikew se, did not appreciate

t he prevention of the sputtering teaching of Erie. Al though we
bel i eve the reason Barber and Kimuse etch stop layers is also to
prevent sputtering of the underlying conductors, whether the
conductors are made of nmetal or polysilicon, it is not necessary
to rely on such a finding.

We conclude that it woul d have been obvious to nodify Barber
in viewof Erie and Kimto arrive at the subject matter of
claim?2l. Appellants do not address why it woul d have been
unobvi ous to use netal interconnections in Barber in view of the
netal interconnections taught in Erie and Kimas stated by the
Exam ner. Instead, Appellants rely on the argunment that none of
Barber, Erie, or Kimteaches netal sputtering. W have shown
Appel  ants' argunment to be in error because overcom ng the
probl em of netal sputtering is taught by Erie. It was well known
in the sem conductor art to use netal interconnections, as
evidenced by Erie and Kim The fact that Barber, Erie, and Kim
all teach an electrically conductive interconnect |ayer covered
by an etch stop |ayer covered by a dielectric |layer, where a via
is created by etching the dielectric |ayer down to the etch stop
| ayer and then etching the etch stop | ayer down to the conductive
| ayer woul d have suggested (i.e., provided notivation for) the

substitution of materials for the various layers. Moreover, Kim
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di scl oses that the interconnect may be al um num or polysilicon
whi ch indicates that the interchangeability of these materials
was known to those of ordinary skill in the art. Thus, we
conclude that it would have been obvious to one of ordinary skil
in the art to use netal interconnections as taught by Erie and
Kimin place of the polysilicon interconnections in Barber. One
of ordinary skill in the art would have been notivated to etch
the silicon nitride etch stop layer so as to not form

non- conduct i ve back-sputtered conpounds of the neta

i nterconnections in view of the teachings of Erie that the etch
stop layer should be etched to avoid sputtering of the underlying
nmetal | i zati on.

Alternatively, we conclude that it would have been obvi ous
to nodify Erie in view of Barber to arrive at the subject matter
of claim?2l. Erie teaches that other materials than titani um
oxi de can be used for the etch stop layer (col. 4, lines 5-7).
Bar ber teaches silicon nitride as an etch stop layer in the sane
envi ronnent of naking contact vias. One of ordinary skill in the
art woul d have been notivated to substitute silicon nitride for
the titaniumoxide etch stop layer in Erie because silicon
nitride was a known alternative etch stop material, as taught by
Bar ber .

Appel | ants argue that the Exami ner's assertion that it would

have been obvious to use silicon nitride in place of the Ti ,Q in

- 20 -
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Erie ignores that Erie does not recogni ze the problem of netal
sputtering during oxide via etching (Br13-14). However, FErie
expressly recogni zes the problem of al um num sputtering and
t eaches the solution that the etch stop |layer should be made thin
and etched so as to avoid sputtering of the underlying
netal li zation. Such teaching would apply no matter what etch
stop material is used.

For the reasons di scussed above, we conclude that there is

sufficient evidence to establish a prim facie case of

obvi ousness. The rejection of clainms 21, 23, 24, 26, and 28 over

Barber, Erie, and Kimis sustai ned.

Claim?22 — Barber, Erie, Kim Butler, and Keller

Appel | ants argue that the teachings of Butler and/or Keller
do not discuss netal sputtering and do not overcone the
deficiencies of Barber, Erie, and Kim (Br17).

Thi s argunent does not address the separate patentability of
claim?22, but basically argues that Butler and Keller do not
overcone the deficiencies of the rejection of claim2l1 and, so,
the rejection of claim22 should be reversed because it depends
on claim?21. This argunent is not persuasive because we have
sustained the rejection of claim 21 over Barber, Erie, and Kim

Appel | ants argue that the Exam ner has provided no

not i vati on supporting the conbination (Brl1l7-18).

- 21 -
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However, Appellants fail to address or show error in the
Exam ner's reasons at FR6-8. Merely alleging | ack of notivation
wi t hout addressing the Examner's reasons is not a persuasive
argunment. The Exami ner's reasoning is sustained absent a show ng
of error.

For the reasons di scussed above, the rejection of claim?22

i s sustained.

Claim23 — Barber, Erie, Kim and Wl f

Appel | ants argue that Wl f does not discuss netal sputtering
and does not overcone the deficiencies of Barber, Erie, and Kim
(Br18).

Thi s argunent does not address the separate patentability of
claim 23, but basically argues that Wl f does not overcone the
deficiencies of the rejection of claim2l1 and, so, the rejection
of claim 23 should be reversed because it depends on claim 21.
This argunent is not persuasive because we have sustained the
rejection of claim?2l over Barber, Erie, and Kim

Appel | ants argue that the Exam ner has provided no
not i vati on supporting the conbination (Br18-19).

However, Appellants fail to address or show error in the
Exam ner's reasons at FR8. Merely alleging |ack of notivation
W t hout addressing the Exam ner's reasons is not a persuasive

argunent. The Exam ner's reasoning is sustained absent a show ng

- 22 -
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of error. In addition, we note that Erie and Ki m expressly
di scl ose al um num netal pads as cl ai ned.
For the reasons di scussed above, the rejection of claim23

i s sustained.

Claim?27 — Barber, Erie, Kim and Stocker

Appel | ants argue that Stocker does not discuss netal
sputtering and does not overcone the deficiencies of Barber,
Erie, and Kim (Br19-21).

Thi s argunent does not address the separate patentability of
claim27, but basically argues that Stocker does not overcone the
deficiencies of the rejection of claim2l1 and, so, the rejection
of claim 27 should be reversed because it depends on claim 21.
This argunent is not persuasive because we have sustained the
rejection of claim?2l over Barber, Erie, and Kim

Appel | ants argue that the Exam ner has provided no
not i vati on supporting the conbination (Br20-21).

However, Appellants fail to address or show error in the
Exam ner's reasons at FR9-10. Merely alleging |lack of notivation
W t hout addressing the Exam ner's reasons i s not persuasive
argunent. The Exam ner's reasoning i s sustained absent a show ng
of error.

For the reasons discussed above, the rejection of claim?27

i S sustained.
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Clains 28 and 29 — Barber, Erie, Kim and Bal da

Appel  ants argue that Balda uses a dry etch through an
organi c polyimde |ayer down to a silicon nitride protective
| ayer, whereas the clains recite an inorganic silicon dioxide
| ayer over a silicon nitride layer (Br2l1). It is argued that
hi gh selectivity is easier to obtain between organic and
inorganic materials than between two organic materials such as
silicon oxide and silicon nitride and, thus, the dry etch of
Bal da woul d not work with the materials required of the present
i nvention (Br21-22).

These argunents are not directed to the limtations of
clains 28 or 29. Balda is not relied on for the teachings of the
material for the layers as recited in claim?2l. Erie teaches a
silicon dioxide |ayer over an etch stop |ayer and al so teaches
avoi dance of sputtering.

Appel | ants argue that Bal da does not discuss netal
sputtering and does not overcone the deficiencies of Barber,
Erie, and Kim (Br22).

Thi s argunent does not address the separate patentability of
clainms 28 and 29, but basically argues that Bal da does not
overcone the deficiencies of the rejection of claim?21 and, so,
the rejection of clainms 28 and 29 shoul d be reversed because they

depend on claim21. This argunent is not persuasive because we
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have sustained the rejection of claim?21 over Barber, Erie, and
Ki m

In addition, we do not know how Appel | ants can argue that
"Bal da et al. does not teach or suggest the problem of netal
sputtering” (Br22). Balda expressly discloses the problem of
sputter etching and subsequent redeposition of materials on the
wall s of the via during the reactive ion etch processing (col. 1,
line 58 to col. 2, line 49; col. 3, line 28 to col. 4, line 10 in
connection with Fig. 1). Balda teaches using a thin etch stop
| ayer of silicon nitride and a two-step etch process. Balda is
not relied on for the sputtering problem however, it would make
a good addition to the rejection of claim21 because it teaches
that the al um num sputtering problemwas well known in the art in
1985, 10 years before the present invention.

Appel | ants argue that the Exam ner has provided no
notivation supporting the conbination (Br22).

However, Appellants fail to address or show error in the
Exam ner's reasons at FR10-11. Merely alleging | ack of
notivation without addressing the Exami ner's reasons is not a
persuasi ve argunment. The Exami ner's reasoning i s sustained
absent a showi ng of error.

For the reasons di scussed above, the rejection of claim28

i s sustained.
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Appel | ants nmake one argunent on the nmerits. It is argued
t hat Bal da does not teach the limtations of claim?29 (Br29), but
no expl anation is provided.

The limtations of claim?29 are taught by or woul d have been
obvi ous over Figs. 5 and 6 of Balda. Figure 5 shows depositing a
silicon nitride protection |layer 50 over a netal |ayer 48.
Figure 6 shows etching the silicon nitride |ayer 50 and neta
| ayer 48 to forma silicon nitride cap on the nmetal pad. This
structure is covered by an insulating |ayer (Fig. 7) and
subjected to a two-step etching process (Figs. 8 & 9). Wile the
netal layer 48 is not directly on the substrate, the Iimtation
of claim?2l1 of "a substrate having a netal pad" does not require
the pad to be directly on the substrate. |In any case, however,
Bal da teaches formng the etch stop |layer as a conformal |ayer
(Figs. 2-4) or as a cap (Figs. 5-9) and it woul d have been
obvious to use either nmethod on a netal pad in contact with the
substrate. Thus, we conclude that claim?29 wuld have been
obvi ous over Barber, Erie, Kim and Balda. The rejection of

claim?29 is sustained.
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CONCLUSI ON

The rejections of clainms 21-24 and 26-29 are sustai ned.
No tinme period for taking any subsequent action in
connection with this appeal nmay be extended under 37 CFR
§ 1.136(a).
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